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Abstract
Objectives To investigate potential sources of systematic bias arising
in the assessment of doctors’ professionalism.
Design Linear regression modelling of cross sectional questionnaire
survey data.
Setting 11 clinical practices in England and Wales.
Participants 1065 non-training grade doctors from various clinical
specialties and settings, 17 031 of their colleagues, and 30 333 of their
patients.
Main outcome measures Two measures of a doctor’s professional
performance using patient and colleague questionnaires from the United
Kingdom’s General Medical Council (GMC). We selected potential
predictor variables from the characteristics of the doctors and of their
patient and colleague assessors.
Results After we adjusted for characteristics of the doctor as well as
characteristics of the patient sample, less favourable scores from patient
feedback were independently predicted by doctors having obtained their
primary medical degree from any non-European country; doctors
practising as a psychiatrist; lower proportions of white patients providing
feedback; lower proportions of patients rating their consultation as being
very important; and lower proportions of patients reporting that they were
seeing their usual doctor. Lower scores from colleague feedback were
independently predicted by doctors having obtained their primary medical
degree from countries outside the UK and South Asia; currently employed
in a locum capacity; working as a general practitioner or psychiatrist;
being employed in a staff grade, associate specialist, or other equivalent
role; and with a lower proportion of colleagues reporting they had daily
or weekly professional contact with the doctor. In fully adjusted models,
the doctor’s age, sex, and ethnic group were not independent predictors
of patient or colleague feedback. Neither the age or sex profiles of the
patient or colleague samples were independent predictors of doctors’
feedback scores, and nor was the ethnic group of colleague samples.
Conclusions Caution is necessary when considering patient and
colleague feedback regarding doctors’ professionalism. Multisource
feedback undertaken for revalidation using the GMC patient and
colleague questionnaires should, at least initially, be principally formative
in nature.
Background
Inrecentyears,multisourcefeedback—theprocessofobtaining
feedback from subordinates, peers, and supervisors—has been
increasingly used in the business and health sectors to provide
valuable information for workers about their performance, and
as a means by which managers might stimulate improved
performance.Previousresearchhassuggestedacomplementary
role for multisource feedback in performance appraisal.
1
Regulatory bodies have the responsibility of monitoring the
performance of doctors within their jurisdiction. In the United
Kingdom, the General Medical Council (GMC) has proposed
that doctors should undergo a process of revalidation, in which
a clinician on the GMC register secures a continuing licence to
practise on the grounds that they have demonstrated that they
are “up to date and fit to practise” medicine.
2 All doctors on the
GMC register were first issued with licences in 2009;
revalidation is expected to be required from late 2012.
3
Multisource feedback is seen as a source of valuable evidence
to support or refute a doctor’s application to revalidate.
Multisource feedback is proposed as a central component in
virtually all models of revalidation currently being considered
byauthoritativebodiesintheUK
2-5andelsewhere.
6 7Fordoctors
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Research
RESEARCHwho see patients, obtaining patient feedback is envisaged as
part of the multisource feedback process.
In2004,theGMCdevelopedtwosurveyinstruments,proposed
tosupportdoctorsinobtainingfeedbackfromtheirpatientsand
colleagues. Such approaches seek to assess whether a doctor
actually does
8 deliver a high standard of professional practice
by capturing information from workplace based assessors. We
havepreviouslyprovidedevidence
9regardingtheseinstruments.
After minor modifications to both instruments, we have also
reported on the performance of those instruments in a large
sample of doctors practising in various clinical settings in the
UK.
10 The content of these instruments reflects the principles
and values of medical professionalism as set out in the GMC’s
authoritative guidance for UK doctors.
11
Statisticalmodellingoffeedbackaboutdoctors’professionalism
providesanopportunitytoexaminedeterminantsofprofessional
behaviour, inform processes of data collection, and explore
potential predictors of the effect of assessors’ and assessees’
characteristics on performance scores. Many studies from the
UK and elsewhere, including our own research, have used
regression models to investigate the association between an
individual doctor’s performance and various characteristics of
boththedoctorbeingassessedandofthoseindividualsproviding
assessment data.
10 12-14 These studies have modelled the scores
provided by individual raters, giving insight into how assessor
andassesseecharacteristicsmightaffecttheratings.Suchstudies
havehighlighted,forexample,thatlessthan15%ofthevariance
in doctors’ scores is accounted for by the extent of familiarity
between observer and assessee.
6 15
Weaimedtoinvestigatepotentialpatient,colleague,anddoctor
related sources of systematic bias arising in the assessment of
doctors’ professionalism. In contrast with approaches based on
the analysis of individual rater assessments, we have modelled
the scores obtained by doctors as an average across a sample of
their patient or colleague raters, allowing us to examine the
effect on these average scores arising from variations in the
profile of the rater groups and of the doctors themselves.
Methods
Detailed methods have been reported elsewhere.
10 In summary,
all non-training grade doctors from 11 sites in England and
Wales were invited to take part between March 2008 and
January 2011. The settings included four acute hospital trusts,
an anaesthetics department from one acute trust, one mental
health trust, four primary care organisations, and one
independent sector organisation (that is, not part of the UK
NationalHealthService).Weaimedtorecruitabout1000-1250
doctors across various practice settings and clinical specialties.
Wedidnotbasethisnumberonaformalsamplesizecalculation,
but rather aimed to obtain a sufficiently large sample to allow
psychometric assessment of the data collection instruments.
10
We staged doctor recruitment and data collection at each site
toavoidoverburdeningindividualdepartmentsorpractices.An
internal communication was sent from the medical director or
chiefexecutiveencouragingthedoctors’participation.Doctors
then received an information pack, containing a reply slip to
indicate whether they wished to take part. We issued up to two
reminders to non-responders.
Participating doctors were invited to identify up to 20 of their
colleagues (half of whom were to be medically qualified) to
takepartinasecureonlinesurveyregardingtheprofessionalism
of the doctor. A paper alternative was available for colleague
participants. Doctors were also invited to distribute, using
administrative support if available, a paper based
post-consultation questionnaire and prepaid return envelope to
45 consecutive patients. The patient survey (web appendix 1)
comprisedninecoreitemsrelatingtothedoctor’sperformance,
eachscoredusingafivepointscale.Thecolleaguesurvey(web
appendix 2) comprised 18 core items, which were also scored
with a five point scale, using response options from “poor” (1)
to “very good” (5) or from “strongly disagree” (1) to “strongly
agree” (5) with higher scores indicating more positive ratings.
Allitemsincluded“don’tknow”or“notapplicable”asrelevant
options.Thepersonalcharacteristicsofdoctorparticipantswere
determined on the basis of self reports of a range of
characteristics (table 1⇓).
Afterdatareturnandcleaning,wecalculatedasummarypatient
score for each doctor, provided that at least 22 patient
questionnaires had been returned, in line with our original
instructions to participants to ensure adequate reliability.
9 We
obtained the patient summary score by first calculating a mean
score for each core item across patients where at least six
patients had returned a valid score, and then calculating the
mean of these item means where at least five of the possible
nine core items means were available. We used a similar
approach for feedback from colleagues, where at least eight
colleagues had completed a questionnaire about the doctor’s
performance and more than half of the possible 18 core item
means were available.
Predicting doctor’s patient and colleague
scores
We used separate linear regression models to examine the
association between a doctor’s summary scores and a range of
characteristics of the doctor, and of their patient and colleague
samples—one model for patient scores, the other for colleague
scores. Table 1 summarises the characteristics tested. We
selected characteristics that had been identified as potentially
importantinpre-existingscientificliterature.
12-14 16-22Weentered
the identified predictor variables into the separate regression
models for the patient and colleague scores. We used a
significancethresholdofP≤0.10todecidewhichcharacteristics
of the doctors and rater groups should be included as potential
independent predictors of the two mean summary scores in
multiple regression models. If small subgroup sizes risked
breaching anonymity (for example, in relation to the doctor’s
ethnicgroup),wecombinedcategoriesoftherelevantvariables
(table 1).
We regarded variables as significant independent predictors of
the summary score if, after correcting for other variables in the
model, the resulting P value was less than 0.05. We used
bootstrapping to check the validity of the Wald based 95%
confidence intervals, in view of the non-normality in the
residuals, and we checked the regression models for sensitivity
to the P≤0.10 threshold for entering potential predictors. We
calculated effect sizes for independent predictors in relation to
themagnitudeofthestandarddeviationoftherespectivepatient
or colleague score.
23
Results
Of 2454 invited doctors, 1065 (43%) agreed to take part,
returning 30 333 patient questionnaires (mean 32.9 (standard
deviation10.8)perdoctor)and17031colleaguequestionnaires
(16.1(2.7)).Consentfrompatientsandcolleagueswasindicated
by the returning of the questionnaires. For 780 doctors who
returned enough questionnaires to derive a patient score, the
meanscorewas4.80(standarddeviation0.12,range3.96-4.99);
for 1050 doctors returning enough questionnaires to derive a
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RESEARCHcolleague score, the corresponding score were 4.63 (0.19,
3.57-4.96).
In univariate models, the doctor’s sex, ethnic group, region of
primarymedicalqualification,specialtygroup,andlocumstatus
were significantly associated with variation in patient scores
(table 2⇓). The same variables, together with the doctor’s age
and current contractual role, were significantly associated with
the colleague score. We therefore included these two sets of
variables as potential predictors in the respective regression
models.
In univariate models, seven patient related variables were
significantly associated with the patient score (table 3⇓). Eight
colleague related variables were significantly associated with
the colleague score (table 4⇓). We also included these two sets
of variables as potential predictors in the respective
patient-doctor and colleague-doctor regression models.
Predicting the patient summary mean score
Table 5⇓ presents results for the final regression model for the
patient summary score, based on data from 718 doctors who
provided complete data on all relevant variables. The doctor’s
specialty group and region of primary medical qualification,
together with the proportions of patients who were white, who
regarded their visit as very important, or who were seeing their
usual doctor were all independent predictors of patient scores.
These predictors explained 21.0% of the variation in those
scores.DoctorswhohadtrainedinSouthAsiaorinjurisdictions
outsidetheEuropeanEconomicAreawerelikelytoscorelower
onpatientfeedbackthandoctorstrainedintheUK.Psychiatrists
were predicted to score lower than the general practitioner
reference group. Increases in the proportions of patients who
reported themselves as white, who regarded their visit as very
important, or who reported seeing their usual doctor were all
associated with increases in patient summary scores.
A large effect on patient feedback (effect >0.8
23×patient score
standard deviation of 0.120) was evident for doctors from the
psychiatryspecialtygroup.Aftercontrollingforothervariables
intheanalysis,psychiatristswerepredictedtoscore0.123points
lower than general practitioners and 0.143 points lower than
doctorsfromothermedicalspecialties.Alargeeffectonpatient
score would also be expected to result from a 64% increase in
the proportion of white patients in the sample, and from a 53%
increase in the proportion of patients who regarded their visit
as very important. Medium effects on patient scores were
predicted for doctors who obtained their primary medical
qualification in South Asia, and for a 63% increase in the
proportionofpatientsreportingthattheywereseeingtheirusual
doctor.Othereffectsizesinrespectofpatientscoresweresmall
or not significant.
Predicting the colleague related mean score
Table 6⇓ shows results of the regression modelling for the
colleague summary score, based on data from 949 doctors who
provided complete data on all relevant variables. The doctor’s
specialtygroup,regionofprimarymedicalqualification,current
contractual role, and locum status, together with the proportion
of colleagues who reported daily or weekly contact with the
doctor, were all independent predictors of the colleague
summary score, together explaining 16.7% of the variation in
those scores.
After controlling for other variables in the analysis, doctors
trained outside the UK, except for those trained in South Asia,
werelikelytoscorelowerthanUKtraineddoctors.Consultants
andgeneralpractitionerswerelikelytoscore0.074pointshigher
thandoctorsinothercontractualroles,whereasdoctorsinlocum
posts were likely to score 0.093 points lower than those in
permanent positions. Doctors in medical, surgical, and other
specialtygroupswerepredictedtoscorehigherthanthegeneral
practitionerreferencegroup(by0.091,0.063,and0.064points,
respectively). An increase in the proportion of colleagues
reporting familiarity with the doctor’s performance, based on
daily or weekly contact with the doctor, was associated with an
increase in colleague scores.
Wedidnotseeanylargeeffectsoncolleaguescorearisingfrom
anyofthevariablesexamined.However,mediumeffects(effect
>0.5
23×colleaguescorestandarddeviationof0.194)wereevident
for doctors from medical, surgical, and other specialties
compared with psychiatrists, and for a 70% increase in the
proportion of colleagues reporting daily or weekly contact with
the doctor during their period of familiarity.
Discussion
Summary of main findings
Using information obtained from the patients and colleagues of
participating doctors, we found systematic variation in results
of professionalism assessments among doctors working in a
range of clinical settings and drawn from different clinical
specialties. Some of the differences in doctors’ scores after
feedback from their patients and colleagues were attributable
to differences between participating doctors in their personal
and occupational characteristics. In addition, some of the
differences in doctors’ scores were attributable to variation
between doctors in the characteristics and sociodemographic
mixoftheirpatientsorcolleaguesinthefeedbacksample.These
findings suggest that some doctors could be at risk of obtaining
lower or higher scores based on sampling bias, rather than on
thetruevariationbetweendoctorsinrespectoftheirprofessional
performance.
Strengths and limitations
The research had several strengths. Firstly, our findings were
based on a large sample of doctors with varying personal
characteristics, drawn from several clinical settings and
specialties. Furthermore, the patients and colleagues providing
feedback varied widely in respect of their sociodemographic
characteristics and in the nature of their relationship with the
participating doctor. We have reported elsewhere
10 on the
apparent acceptability of the multisource feedback process, as
suggested by low levels of missing questionnaire data and high
levels of assessor participation, and by the similar distribution
inageandsexbetweendoctorswhowereparticipantsandthose
who were not. Finally, using regression models, we have
identified a range of variables which independently predict
doctors’ scores after taking account of other variables in
statistical models of doctors’ professionalism. We have
undertakencomprehensivemodellingoftheprofessionalismof
fully trained doctors, taking account of both the characteristics
of the doctor being assessed, and the characteristics of the
sample of patient or colleague assessors.
In view of the current status of revalidation proposals in the
UK, the study was, inevitably, based on a volunteer sample of
doctors. We were reassured by the observed participation rate
amongallinviteddoctors(43%);althoughthisratewasinexcess
of some other national level studies of doctors volunteering for
multisource feedback,
6 24 we recognise that we might not have
captured the full range of performance with respect to
professionalism.Inaddition,toprotecttheanonymityofdoctor
participants,weincorporateddatarelatingtosomedoctorsfrom
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RESEARCHsmall groups into larger groups before analysis. This was done,
for example, for the small number of doctors reporting black
ethnic status, whose feedback was incorporated with doctors
from “other” ethnic groupings.
Doctor characteristics
Our models accounted for nine characteristics of the doctor
whose professionalism was being assessed. Only two
characteristics—theregionofprimarymedicalqualificationand
clinical specialty—were independent predictors of scores after
patientfeedbackafteralsoaccountingforthemixofthepatients
providing feedback. In particular, doctors qualifying outside of
Europe had lower patient feedback scores, as did psychiatrists.
Four doctor characteristics predicted colleague feedback: the
region of primary medical qualification, clinical specialty,
currentcontractualrole,andlocumstatus.Doctorswhoreceived
lower feedback scores from their colleagues were those
qualifying outside of the UK or South Asia, those working in
locum posts, and those not working as a general practitioner or
in a consultant role (such as doctors in associate specialist or
staff grade roles). General practitioners and psychiatrists
receivedreducedscoresoverallfromtheircolleagues,compared
with hospital based doctors.
It is perhaps gratifying that in modern day Britain with its
tradition of equality legislation, the age, sex, and ethnic group
ofthedoctorwerenotindependentpredictorsoffeedbackscores
frompatientsorcolleagues.However,wefoundweakevidence
suggesting that a doctor’s age and ethnic group were predictive
of colleague feedback. Older doctors tended to have lower
colleaguefeedbackscoresthanyoungerdoctors,anddoctorsof
Asian ethnic origin had lower scores than those from white or
other ethnic groups. To what extent these observations relate to
true differences in performance as opposed to systematic
variation in assessments based on non-clinical considerations
is a matter of importance, and one which we cannot address in
this study.
Patient and colleague samples
Weassessedthecontributionofsixcharacteristicsofthepatient
feedback sample as potential predictors of overall patient
summary scores in a model which also adjusted for the
characteristics of the doctor being assessed. The proportions of
white patient participants, patients identifying the reason for
their consultation with the doctor as being very important, and
patients reporting that they were seeing their usual doctor were
independent predictors of more favourable patient scores.
Neither the age or sex profiles of patient respondents, nor the
proportion of respondents providing feedback as a proxy for
the patient (for example, as a carer, or parent of a child), were
predictors of patient feedback.
Using these data, we have been able to predict the effect of
changes in the sociodemographic profile of the patient sample
on doctors’ professionalism scores that might occur in doctors
with a proportion of non-white patients that is higher than
average.Ourdataidentifiedthatsomedoctorshadnonon-white
patients in their sample, whereas for others, all of the patients
providing feedback were from non-white ethnic groups. In
addition, although many patients prefer continuity of care from
their doctor,
25 26 fewer achieve this aspiration.
27 The dissonance
between patients’ aspirations for continuity of care and their
experience of care could, at least partly, be reflected in the
reduced scores for professionalism attributed to doctors by
patientswhojudgedthattheywerenotseeingtheirusualdoctor.
Of eight characteristics of the colleague sample investigated as
potential predictors of colleague scores, only one
characteristic—the proportion of colleagues reporting that they
had daily or weekly contact with the doctor being assessed
during their period of familiarity with the doctor’s clinical
practice—was a predictor of more favourable colleague
feedback. Although this observation accords with findings
reported by others,
14 16-18 Hall and colleagues
6 observed a
negative effect of familiarity on ratings.
Seven other characteristics were not independent predictors of
colleagues’ feedback scores, including the age, sex, and ethnic
profile of the colleague sample; the proportion of colleague
respondents who were in medical, other clinical, or
administrative or managerial roles; the proportion of medically
qualifiedcolleagueswhowereintraininggrades;theproportion
of colleagues who currently worked with the index doctor; and
the proportion of colleagues returning their feedback using a
paper questionnaire.
Policy and practice implications
The UK regulator of medical practice, the GMC, has proposed
major changes to the regulation of doctors, which are the most
important changes to be introduced since the establishment of
the GMC in 1858. Central to the proposed model for the
revalidation of doctors are strengthened systems of appraisal,
the appointment of “responsible officers” with a statutory role
in “overseeing the evaluation of fitness to practise, and
monitoring the conduct and performance of doctors,”
28 and the
need for doctors to present evidence that they are “up to date
andfittopractice.”Multisourcefeedbackfromcolleagues,and,
where appropriate, from patients, is seen as an important
potential source of such evidence.
Althoughvariousclinicalspecialtygroupscouldproposearange
of evidence for an appraisal portfolio,
29 30 many doctors will
probably seek, or be required to incorporate, feedback from
patients and colleagues. Clinical specialty guidance should be
based on authoritative evidence, recognising both the strengths
and limitations of various approaches to providing evidence in
relationtoadoctor’sprofessionalism.TheGMChascommitted
itselftoissuingguidancetodoctorsontheuseofquestionnaires,
and has noted the importance of using questionnaires that link
toauthoritativeguidanceonappropriatemodernmedicalpractice
and that meet predetermined psychometric standards.
2
Our data highlight the need for guidance for doctors in respect
of identifying appropriate samples of colleagues and patients,
and, importantly, the need for guidance for responsible officers
in interpreting and responding to feedback on doctors’
professionalism. In particular, our data suggest that systematic
bias might be responsible for at least some of the differences in
the assessment of doctors’ performances, but this observation
can only be confirmed by use of an objective measurement of
professionalism. Adjusting scores to take account of the case
mixmightbeanappropriateandpotentiallyimportantresponse
to these observations, facilitating interpretation of a doctor’s
scores. Therefore, we advise careful consideration of the
evidence which doctors might submit relating to their
professionalism, and caution in developing judicious and
appropriate responses to evidence which suggest a doctor’s
performance to be unusual. Use of multisource feedback to
supportrevalidationshouldatleastinitiallybelargelyformative
in nature and intent, and undertaken within the context of
strengthened systems of appraisal.
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RESEARCHWhat is already known on this topic
The GMC has proposed that UK doctors undergo revalidation to secure a continuing licence by demonstrating that they are “up to date
and fit to practise” medicine
Multisource feedback from patients and colleagues is seen as an important source of evidence to support or refute a doctor’s application
to revalidate
What this study adds
Systematic bias may exist in the assessment of doctors’ professionalism arising from the characteristics of the assessors giving feedback,
and from the personal characteristics of the doctor being assessed
In the absence of a standardised measure of professionalism, doctors’ assessment scores from multisource feedback should be
interpreted carefully
Multisource feedback, for the purposes of supporting revalidation, should at least initially be largely formative in nature and intent, and
undertaken within the context of strengthened systems of appraisal
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Table 1| Doctor, patient, and colleague sample variables
Categories Characteristic
Index doctors (based on self report)
Male, female Sex
20-39, 40-49, 50-59, ≥60 years Age
White, Asian, other Ethnic group*
UK, other European Economic Area jurisdictions, South Asia, other Region of primary medical qualification†
General practice, medical, surgical, psychiatry, mixed specialties (including group of other specialties) Clinical specialty group‡
Consultant, non-consultant staff grade or associate specialist, general practitioner, other Current contractual role
≤5, 6-15, 16-25, ≥26 years Length of time in current contractual role
Yes, no Currently acting as a locum
Frequently, infrequently or occasionally, not at all Frequency of direct consultation with patients
Patients (to be presented as proportion (%) of patient sample)
Female Sex
<15 years, <21 years, >60 years Age
White, Asian Ethnic group
Regarded visit to doctor as very important, seeing their usual doctor Interaction with index doctor
Questionnaire completed by a proxy Other
Colleagues (to be presented as proportion (%) of colleague sample)
Female Sex
<30 years, ≥60 years Age
White, Asian Ethnic group
Doctors (including trainee doctors), trainee doctors, other clinical or health related role (for example, nursing),
administration or managerial role
Occupation
Currently works with index doctor, was or is in daily contact with index doctor, was or is in daily or weekly contact
with index doctor
Interaction with index doctor
Returned paper version of questionnaire Survey mode
*Summarised from 16 groups originally.
†Summarised from list of 193 countries originally.
‡Summarised from list of 11 specialties originally.
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RESEARCHTable 2| Separate (unadjusted) regressions of patient summary score and colleague summary score on index doctor characteristics
P
Index doctor characteristic Colleague score Patient score
<0.001* 0.509 Age
0.055* 0.022* Sex
<0.001* <0.001* Ethnic group
<0.001* <0.001* Region of primary medical qualification
<0.001* <0.001* Clinical specialty group
<0.001* 0.191 Current contractual role
0.220 0.207 Time in current contractual role
<0.001* 0.002* Locum status
0.774 0.641 Current role involves direct consultation with patients
*P value of ≤0.10 used to identify potential predictor variables for multiple regression modelling.
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RESEARCHTable 3| Descriptive statistics for patient related variables and separate unadjusted regressions on patient summary score
P Range* Mean (SD)* Proportion of characteristic in patient sample
0.035† 0-100 61 (19) Female
0.798 0-89 7 (15) <15 years old
0.077† 0-96 10 (17) <21 years old
0.001† 0-100 39 (25) >60 years old
<0.001† 0-100 95 (10) White ethnic group
<0.001† 0-100 3 (7) Asian ethnic group‡
<0.001† 11-100 67 (14) Regarded visit to doctor as very important
<0.001† 0-100 57 (27) Seeing their usual doctor
0.679 0-100 15 (20) Questionnaire completed by a proxy
0.176 0-100 50 (41) Returned the questionnaire by post
*Data are percentage values.
†P value of ≤0.10 used to identify potential predictor variables for multiple regression modelling.
†Variable subsequently dropped from multiple regression model due to colinearity.
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RESEARCHTable 4| Descriptive statistics for colleague related variables and separate unadjusted regressions on colleague summary score
P Range* Mean (SD)* Proportion of characteristic in colleague sample
0.875 0 to 100 58 (18) Female
0.096† 0 to 40 4 (6) <30 years old
0.004† 0 to 60 8 (10) ≥60 years old
<0.001† 26 to 100 87 (14) White ethnic group
<0.001† 0 to 70 9 (11) Asian ethnic group‡
0.563 0 to 100 50 (14) Doctors (including trainee doctors)
0.818 0 to 42 4 (6) Trainee doctors§
0.283 0 to 85 29 (12) Other clinical or health related roles
0.159 0 to 78 20 (11) Administration or managerial roles
<0.001† 13 to 100 81 (13) Currently works with doctor
0.063† 0 to 100 46 (23) Was or is in daily contact with doctor‡
<0.001† 6 to 100 83 (17) Was or is in daily or weekly contact with doctor
0.074† 0 to 100 15 (25) Returned paper version of questionnaire
0.846 0 to 100 8 (13) Doctor colleagues who are trainees¶
*Data are percentage values.
†P value of ≤0.10 used to identify potential predictor variables for multiple regression modelling.
‡Variables subsequently dropped from multiple regression model due to colinearity.
§Refers to percentage of trainee doctors in the entire sample.
¶Refers to percentage of doctors in the sample who are trainees.
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RESEARCHTable 5| Fully adjusted linear regression results for patient score
P Change in patient score (95% CI)†‡ No of doctors in subgroup*
Doctor characteristics
Sex
0.084 Reference 470 Male
0.016 (−0.002 to 0.035) 248 Female
Ethnic group
0.975 Reference 571 White
0.001 (−0.039 to 0.040) 109 Asian
−0.004 (−0.043 to 0.035) 38 Other
Region of primary medical qualification
<0.001 Reference 538 UK
−0.031 (−0.068 to 0.006) 37 European Economic Area (non-UK)
−0.077 (−0.123 to −0.030) 77 South Asia
−0.056 (−0.088 to −0.025) 66 Other
Medical specialty group
<0.001 Reference 333 General practice
0.020 (−0.005 to 0.044) 201 Medical
0.011 (−0.015 to 0.037) 124 Surgical
−0.123 (−0.170 to −0.077) 24 Psychiatry
0.015 (−0.024 to 0.054) 36 Other
Locum status
0.358 Reference 696 Non-locum
−0.022 (−0.070 to 0.025) 22 Locum
Patient sample characteristics§
0.089 0.004 (−0.001 to 0.009) – Female
0.816 −0.001 (−0.007 to 0.005) – <21 years old
0.336 0.002 (−0.002 to 0.007) – >60 years old
0.001 0.015 (0.006 to 0.024) – White ethnic group
<0.001 0.018 (0.011 to 0.026) – Regarded visit to doctor as very important
<0.001 0.010 (0.006 to 0.013) – Seeing their usual doctor
*Total sample size=718 doctors.
†Regression coefficients for doctor characteristics represent change in patient score (on 1-5 scale) expected for doctors in particular subgroups relative to the
reference subgroup. Thus, psychiatrists would be expected to score 0.123 points lower than general practitioners. Most changes are less than one patient score
standard deviation of 0.120.
‡Wald based confidence intervals.
§Regression coefficients for patient sample characteristics are the change in patient score expected for a 10% increase in the variable.
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RESEARCHTable 6| Fully adjusted linear regression results for colleague score
P Change in colleague score (95% CI)†‡ No of doctors in subgroup*
Index doctor characteristics
Age
0.054 Reference 182 20-39 years
0.013 (−0.019 to 0.045) 429 40-49 years
−0.015 (−0.052 to 0.021) 260 50-59 years
−0.048 (−0.102 to 0.006) 78 ≥60 years
Sex
0.559 Reference 619 Male
0.008 (−0.018 to 0.033) 330 Female
Ethnic group
0.051 Reference 750 White
−0.075 (−0.135 to −0.014) 146 Asian
−0.020 (−0.076 to 0.037) 53 Other
Region of primary medical qualification
0.002 Reference 707 UK
−0.089 (−0.142 to −0.036) 49 European Economic Area (non-UK)
−0.037 (−0.107 to 0.033) 107 South Asia
−0.058 (−0.105 to −0.012) 86 Other
Medical specialty group
<0.001 Reference 355 General practice
0.091 (0.060 to 0.122) 320 Medical
0.063 (0.027 to 0.100) 169 Surgical
−0.039 (−0.094 to 0.016) 53 Psychiatry
0.064 (0.010 to 0.118) 52 Other
Current contractual role
<0.001 Reference 825 Consultant or general practitioner
−0.074 (−0.110 to −0.037) 124 Staff grade, associate specialist, or other equivalent
role
Locum status
0.017 Reference 926 Non-locum
−0.093 (−0.170 to −0.017) 23 Locum
Colleague sample characteristics§
0.102 0.016 (−0.003 to 0.035) – <30 years old
0.451 0.006 (−0.009 to 0.020) – ≥60 years old
0.834 0.001 (−0.009 to 0.012) – White ethnic group
0.946 0.000 (−0.011 to 0.010) – Currently works with index doctor
0.001 0.014 (0.006 to 0.022) – Was or is in daily or weekly contact with index doctor
0.243 0.003 (−0.002 to 0.009) – Returned paper version of questionnaire
*Total sample size=949 doctors.
†Regression coefficients for doctor characteristics represent change in colleague score (on 1-5 scale) expected for doctors in particular subgroups relative to the
reference subgroup. Thus, locum doctors would be expected to score 0.093 points lower than non-locum doctors. All changes are less than one colleague score
standard deviation of 0.194.
‡Wald based confidence intervals.
§Regression coefficients for colleague sample characteristics are the change in colleague score expected for a 10% increase in the variable.
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RESEARCH